This research was conducted and aimed to study selected chemical properties of water samples taken from Tigris river in selected areas from the province of Wasit .The areas are regions of Suwiara and Numaniyah districts. Water chemical analyses were conducted and analyzed in the chemical laboratories of environment directorate in Wasit province. Data were statistically treated using Data fit software package. Simulations and models were built depending on the values of SAR, Ec, and pH. The results showed an existence of high significant statistical relationships between (SAR, EC, and pH) , (SAR and EC) and (EC ,and pH) were found as represented in the high values of the coefficient of determination( R 2 ) for WQMsS2 and WQMsN2. Also, results showed that, the best statistical relationship was between (SAR and EC,) for both locations .
1.1-Introduction
Quality of Irrigation water is one of the main yield factors in the cultivation of agricultural and horticultural crops in the arid and semi-arid area, and, has turned into one of the major ecological concerns overall ,and is affected by common and anthropogenic unsettling influences. For instance, waste water, overflow effluents, land recovery, air testimony and environmental change .Moreover, it is an essential requirement of human and industrial development in addition to being one of the most delicate parts of the environment, (Das and Acharya,2003 ; Sarala and Mageswari, 2014) . It is becoming a global concern due to over increasing population and developmental activities that had over-exploited and polluted the water resources available, (Gubta, et al,2009 ). Parameters in charge for water quality variations are mainly related to domestic waste, industrial, runoff and agricultural (anthropogenic activities), (Ibrahim et al , 2015) .
Rivers are vital fresh water systems of strategic importance across the world, providing main water resources for domestic, industrial, and form the lifeline of human society and playing a pivot role in assimilating or carrying industrial and Municipal wastewaters and runoff agricultural fields , (Basu and Lokesh,2013) , and human activities have significantly affected its waters, ( Radwan and AlSadek,2008) .
Proper irrigation management is increasingly a demand and competition for high ,potable water grows. Also, accurate interpretation of water quality reports is essential for irrigation managers and this has resulted in increasing demand for monitoring river water quality . Also,it is crucial to understand what management changes are necessary for a long term and short term productivity ,particularly for crops that are sensitive to changes in water quality. Moreover, it provides the primary assessment of the pollution status, (El-Sayed and Omran,2012; Basu and Lokesh,2013; Park, et al ,2014; Sharma, and Walia,2015) .In addition, it is a critical factor ,that influences human health and quantity and quality of grain production in the semi-humid and semi-arid area , (Hagras,2013 ).
The quality of irrigation water is governed by factors such as pH, SAR, EC ,Na ,Mg, and its modelling is employed to predict ,simulate and optimise the values of its qualitative parameters , and, it could be effective ‫مجمــــــــة‬ ‫التربيــــــة‬ ‫كميــــــــة‬ ‫العـــــــــــــــدد‬ ‫الخامس‬ ‫العشرون‬ ‫و‬ tools to simulate and predict pollutants transport in the water environment .Models are constructed and applied as valuable tools for quantitative analysis of the causeand-effect relation between management scenarios and water quality responses. And ,they widely used to support decision making of water management, (Wang et al ,2013; Sarala Thambavani and Uma Mageswari ,2014; Xuan Yi, et al , 2016) . Moreover, the Disposal of ground water with high sodium concentrations has the potential to increase salinity and SAR of water in the river, and potentially reduce the quality of water for irrigation uses, (Cannon et al ,2004) . And ,because of Tigris river is the main source of water for all life activities in the study area and, serves huge agricultural and residential area .And, due to the of lack information and little scientific studies of its water quality, it is necessary to evaluate the quality of its water in order to assess its suitability for various uses and to evolve suitable and strategic policies for the best uses of water resources in this area . Accordingly ,the objectives of this study were directed to evaluate and modelling selected chemical properties which are governing water quality in these areas.
1.2-Materials and Methods

1.2.1-Study area :
The work was conducted in two areas related to two districts from Wasit province, fig. (1) .The area is characterised mainly by large agricultural activities with minor industrial works .Tigris is the main source of water for the agricultural and domestic uses .Water samples were collected from Tigris river at both regions (Suwaira and Numaniyah), and chemically analysed for electrical conductivity( Ec),reaction( pH), sodium(Na), calcium(Ca), and magnesium( Mg) in chemical laboratories of Environmental directory of Wasit province according to methods documented in (Richards et al,1954) . Sodium adsorption ratio ( SAR) was calculated according to method documented in (Richards et al,1954) as well. The quality of irrigation water is governed by factors as (pH, SAR ,Ec ,and concentration of ions like Na, Mg, Ca, and potassium (K) , in addition to a time scale. The spatiotemporal variability of these factors affects the quality of irrigation water . November and April respectively and was of less variability (cv=8.848%) and its MSE was (2.334).The electrical conductivity of water in this region ranged between1121.00 µS.cm -1 and 1530.50 µS.cm -1 during May and July respectively and its coefficient of variation and MSE were 9.559% and 35.169 respectively. Water reaction (pH) was the least variable parameter (cv=2.220%). It ' s value ranged between 7.31 and 7.80 during July and May respectively and of MSE value 0.047.Sodium Adsorption Ratio (SAR) ranged between 10.10 and 14.49 in November and April respectively with MSE value (0.358).The pattern of variability of water quality parameters takes the form: Mg > SAR > Ca > Ec > Na > pH . The results show that the studied chemical parameters of water quality in this region was of low variability (< 15%).These variations may be inferred to the effects of anthropogenic influences and to the seasonal runoff , (Basu and Lokesh , 2013 ; Sahoo, et al , 2016) and to the variations of the physical water qualities as turbidity,water temperature and water current velocity. µS.cm -1 and 1534 µS.cm -1 during April and July respectively .The coefficient of variation and MSE of Ec was 9.901% and 36.932 respectively. Whereas, pH was the least variable parameter , and its values ranged between 7.35 and 7.70 during March and October respectively.The coefficient of variation of pH was 1.458% and the MSE was 0.031.Whoever, the minimum and maximum values of SAR in this region were 10.06 and 13.98 respectively in November and October respectively and the coefficient of variation of SAR was 10.078% with MSE 0.354.From the above mentioned results, we found that pH is the least variable parameter and Magnesium is the most variable parameter of water quality in this region . These variations may be due to the variation of the concentration these parameters in water,variation of physical environments such as temperature of water and the geologic nature of the origin which the soil derived from that water passed through and coming from, (Singh, et al, 2014; Radwan and El-Sadek,2008) . In addition, this is may be due to the variability of these ions in untreated or partially treated wastewater disposed of in the river, (Sahoo, et al ,2016) , and to the direct dumping of solid wastes and domestic sewage into the rivers , (Malla , et al, 2015) . The pattern of the variation of these parameters having the form : Mg > Ca > SAR > Ec > Na > pH. Table( 2) presents the correlation matrices between the studied parameters in both regions. The highest positive correlation was between SAR and Na ,their coefficients of correlation were 0.704 and 0.846 for Suwaira and Numaniyah regions respectively, they were both significant correlations (ρ= 0.95 and 0.99) .And, the highest significant negative correlation coefficient was (-0.552) between SAR and Ca in Suwaira region ,whereas in Numaniyah region was -0.531 between SAR and Mg. The lowest positive correlation was between SAR and EC(0.032) in Numaniyah region and between EC and Na (0.56) in Suwaira region. However, the lower ‫مجمــــــــة‬ ‫التربيــــــة‬ ‫كميــــــــة‬ ‫العـــــــــــــــدد‬ ‫الخامس‬ ‫العشرون‬ ‫و‬ negative correlation Was (r= -0.028 and -0.133) between pH and Na , and pH and SAR respectively in Suwaira and Numaniyah regions respectively. (Spearman -0ne tailed) *significant at 5%, and ** significant at 1%
‫مجمــــــــة‬
-Water quality Modelling(WQMs):
Water quality assessment is vital phenomena for water management. And its modelling is very helpful to predict and simulate its fundamental parameters.
1.3.3.1;Suwaira Region:
Three nonlinear models were constructed ,two models for characterising the relation between SAR, pH, EC and time . And the third one was to characterise the relation between Ec ,time and pH ,table (3), fig. 2a (5). The residuals(negatives) in model WQMs S1 ranged from -0.28 to -1.36 in May and November respectively with error ranged from -2.31 % and -13.50 % in May and November respectively , and its positive residuals ranged between 0.13 and 2.23 in August and April respectively with error ranged between 1.12% and 15.41% in August and April respectively. Whereas, the residuals(negatives) in model WQMsS2 ranged between -0.02 and -0.34 in December and March with error ranged between -0.01 and -2.71 in October and March respectively , and its positive residuals ranged between 0.00 to 0.21 in October and April respectively with error ranged between -0.01% and 1.88% in October and February respectively . And ,in Model WQMsS3 the residuals (negatives) ranged between -0.01 to -20.63 in May and September respectively,with error ranged between -0.001 and -1.611 in May and September respectively . And its positive residuals were ranging from 0.01 to 16.38 in January and August respectively with error ranged between 0.001 % to 1.167 % in January and August respectively. This means that there are some parameters were not included in the construction of modelsWQMsS1 and WQMsS3 ,which caused these large values of residuals and errors in models WQMsS1 and WQMsS3.
-Numaniyah Region(WQMsN):
Three models were constructed to characterise the water quality of SAR of water.Two models(WQMsN4 and N5) for characterising the relation between SAR, pH, EC, and time. And the third (WQMsN 6) was to characterise the relation between Ec ,time and pH ,table (6), fig. 3a and 3b. Table 8 presents the SAR and EC measured and estimated from chemical tests and Data fit software .Residuals (negatives ) of the WQMsN4 range between -0.54 and -2.04 in January and November respectively with error ranged between -4.49% and -20.27% in January and November respectively. However,its positive residuals ranged between 0.13 to 2.1 during May and October respectively with error ranged between 1.10% and 15.02 % in May and October respectively. Whereas, for WQMsN5 , the residuals(negatives) ranged from -0.001 to -0.013 in January;July and August respectively, with error ranged between -0.007% -0.108% in January and August respectively and its positive residuals ranged between 0.000 and 0.012 in April and September respectively with error 0.011% and 0.095% during October and September respectively. However in WQMsN6 negative residuals ranged from -0.951 to -20.103 with error ranged between -0.076% and -1.682% in March and November respectively. And, the positive residuals of the WQMsN6 ranged from ‫مجمــــــــة‬ ‫التربيــــــة‬ ‫كميــــــــة‬ ‫العـــــــــــــــدد‬ ‫الخامس‬ ‫العشرون‬ ‫و‬ 0.082 to 27.029 in October and December respectively with error ranged from 0.007% to 2.025% in October and December respectively. Accordingly, the WQMsN5 is the best model for characterising the relation between SAR, Ec and Time and gives reasonable and acceptable values for SAR of irrigation water in Numaniyah region and very close to results obtained from chemical test. This is due to the low values of its residuals and error percentage comparing to that of WQMsN4 and WQMsN6 models. 1.4-Conclusions and Recommendations:-Quality of irrigation water is governed by factors such as pH, Ec ,Na, Mg, Ca, K,SAR …etc., and it can be used to assess the risks of soil properties related to plant growth and soil uses for engineering purposes for instance, infiltration rate, soil permeability soil structure,and soil tensile strength. Also,it provides the primary assessment of water quality parameters.From the foregoing findings, we concluded that SAR is strongly affected by the concentration of Na, Mg, and Ca ions in Tigris River water in both locations.The most variable parameter was Mg (cv= 14.03%) and the least variable was pH(cv= 2.209%) in Suwaira region .Whereas, in Numaniyah region, the most variable parameter was Ec(cv=32.868% )and the least variable was pH as well (cv=1.226%).The pattern of variability of water quality parameters is taking the form Mg˃SAR˃Ec ˃ Ca ˃ Na ˃pH in Suwiara andNumaniyah regions respectively. The parameters of water quality were more variable in Suwaira region than Numaniyah region except Ec was more ‫مجمــــــــة‬ ‫التربيــــــة‬ ‫كميــــــــة‬ ‫العـــــــــــــــدد‬ ‫الخامس‬ ‫العشرون‬ ‫و‬ variable in Numaniyah region and was very highly variable.Most water quality parameters were of low variability (cv= ˂15%) except Ec parameter in Numaniyah region was the highly variable class (cv= ˃25%).SAR was significantly (negative) correlated with Ca ion and (positive ) correlated with Na and Mg ions in Suwaira region.But it shows significant (positive )correlation with Na and negative correlation with Mg in Numaniyah region. WQMs in both regions strongly reflected the interactions among the water quality ,and SAR and Ec can be used to assess the quality of irrigation water. Also, the disposal of polluted and untreated or partially treated materials affected the water resources and reduced their quality potentially for agricultural uses in the study area of both regions .Models ( WQMs S2 and WQMs N2) were the best models for characterising the relations between SAR, Ec , pH , and time scale.Accordingly , the continuous and periodic monitoring of water quality is highly recommended and it is critical to understand what management changes are necessary for long and short productivity schemes , particularly for crops that are sensitive to changes in water quality ‫مجمــــــــة‬ ‫التربيــــــة‬ ‫كميــــــــة‬ ‫العـــــــــــــــدد‬ ‫الخامس‬ ‫العشرون‬ ‫و‬
